\ssue Number : 5-5-2010-05809303 1 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



ft & £ 
Application Number 



10-2005-0041033 



s a a m .a 

Filing Date 



2005^ 05i! 17ffl 
MAY 17, 2005 




LG CHEM. LTD. 



20 10^ 10 a 26 a 



COMMISSIONER 



I 


Pi 


pi 





♦ This certificate was issued by Korean Intellectual Property Office. Please confirm any forgery or alteration of the contents by an issue number or a barcode of the 
document below through the KIPOnet- Online Issue of the Certificates' menu of Korean Intellectual Property Office homepage (www.kipo.go.kr). But please notice that the 
confirmation by the issue number is available only for 90 days. 



Issue Date : 2010.10.26 



1/1 



Mm WXt ■ 2008-02-29 1020050041033 



[Aiflg] SgAH 

S All AH ^ S§ 

1-2001-013456-3 

[CH El fill 

[CHdl&JSH] 9-2001-100003-6 

[xigaeEiAH oi§°i 

[SttflSS^Effil 2002-070355-6 
[A^SI SA|] 

[SSeiS] 10-2005-0041033 

[X1ISS210I 9 AHH£| gh^SlS] 9-5-2007-0590578-85 
[fiiS AH#] SAIIAH^ 

[esujgi «xi2f its 



8-1 



[3 XI J ?l2f &0| 

cHEiei 

[}|Ef ^4=^1 
[1,^1] 



«IS a» : 2008-02-29 1020050041033 
^^§§(^§l^^§, ^&S)0iMI HI M t. 1- L| Q . 

^□I^Sigoi (oi) 

3,000^ 

OS 

OS! 

3,000 SI 



8-2 
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WW l] 

a) ^^-7l7fl, 
b) 

c) Sl^Tfl, ^ 

d) #7l ^7l*Hl ^ 2E*l7fl# ^MM^ *b1^«|H«-2MH 
(polyelectrolyte)-l- 

[^t 1 * 3] 
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XII S i*XI : 2008-02-29 1020050041033 

ii) #71 ^ol-g-o.^ tfl^sl t^^Bl-eHH^ ^af^MH 5E^r 
3_^o\u]E.S\- oj-nj^ofa^^olE^ jgc^ 4 ^ ^^1 , ^ ^S-^ 
# ^ *l«r€ °J-5L^- S^rfe 4^ t2]°^Bf5}olE S o] =^^1 ^-ofl 

iii) #7] al cfl^i ^.g-^ Tjtfl^Hr o> 7 >(agar), ^(starch), 
(pectin), ^ ^]^H^-(dextran)^.S. °l-f-<H2l ^<a> £ )^ ^ o^o} cfxg-^ 
(polysaccharides), <£7j# <rf7il-eH (sugar polymer), #e|«>>3^oM 
^(polyacrylamides), ^1 ^^^^^(polyvinylpyrrol idones) , l-^^l^^^^- 
(polyvinylalcohols), «fl ll 3i#el -^polyethylene glycols), l-el<Hl€^l#el# 
«H1 tfle (polyethylene glycol ether), °\] *\ v] t}^. ^7 r # 
(epichlorohydrin-imidazole adduct), ^ a] ^ol o] polyvinyl imidazole 

iv) #7l ^-ol^-o. S cfl^sl Jl^l-fe l-5lo>aL^^r(polyacrylic acid) ^ 
olA>l-Elal^(polyvinylphosphoric acid)5. ^l^-^^l 5"<HH *l«j£l^ fe]?^ 
a1a>o] ^^<g, ?}24a| oil ^ ffs.^Ao] (sodium salts of 

carboxymethylcel lulose) , s^^^l M-Sfl-^ (sodium salts of alginic acid), 3± 
-i-^mannuronic acid)2f s-^-¥--E-^(glucuronic acid)^1 "irirlMKa 
copolymer of and)S. ol-f-^^l ^r°\]*] 1^ oj^o] 
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5] 

*fll*<Hl 5^1, A oM 10 nm ifl^l 10 ^Ml* 7Hi, #7] 

£^^#^r 10 nm vfl^l 5 ^MIS 7>*1^ 3**1 

[Ji^tfl^^-] 13 

I^t 1 * 13] 

S^^fl^ ^*Rr ^741 # i^>Jl, 

^"71 SIC S^^^r a) ^l-g-ffl^ #El^^B»^lB» 

£^7fl, SE^r o)^ ii) ^]2-g-Dfl, iii) Tfl^*^], ^ iv) #*fl 
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17 

[iL^tfl-S-Wl ^^j- 18 
[Ji^^l 33 
U-3M1-8-J 
[3^8- 18] 

i) ^-g-^ ZL^h 

ii) <£°1^J15. rfl^ ^^o^aiE^efolH, 

iii) Wltfl^ ^-g-^ T^cfl^K ^ 

iv) -§-01^-0.5. rfl^i^ Jl^> 

S ol^-^^ ^^5]^ 1^ JL&X} #^<y 

[il^tflM^l 3^ 19 

[^.3^-g-l 
19] 

*0 13^11 5U°H, 
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XII il WW : 2008-02-29 1020050041033 

ii) ^-71 ^ol-g-o.^. tfl^ ^ej<gEfl H s.^olH^ ^>3^^1^ nflBf 
1- <£5L^ zl## i*HjRr t2]°^lfe1- 0 l^ ^l^^l 

iii) ^7) ^-8-^ ^£fl-g-*Rr o>7Kagar), ^^-(starch), ^ 
(pectin), ^ ^^^^(dextran)A^ ol^<H^] ^o\]^\ 0)^-2] r^ff- 
( polysaccharides), ^7^^^ ^ (sugar polymer), 0 >5L^o>ul 
— (polyacrylamides) , #5] ti ] ^d^^r^] ^Kpolyvinylpyrrol idones) , ti] 
(polyvinylalcohols), €31 "^-^(polyethylene glycols), £eW 

= (polyethylene glycol ether), ^ 3] ^-^^ ^| c ^ o| n) cf^- ^-7># 
(epichlorohydr in- imidazole adduct), ^ w| \^o] o] cf#( polyvinyl imidazole 

s)S ol^-^^l ^-oJH 1^ 0 1^°1 JI, 

iv) A oM rfl^^[ Jl^7>^ #e) o>H^^(polyacryl ic acid) ^ 
<yAV#5ltil^(polyvinylphosphoric acid)5. °l-f-<H*l 

7> = 4 A l^l^€l-S^-i^ (sodium salts of 

carboxymethylcel lulose) , sT^l'tr^l L +H# < § (sodium salts of alginic acid), ^ 

^¥-E^(mannuronic acid)^ ^-^-^P-E^Kglucuronic acid)^ -^-^tMKa 
copolymer of and) 5. ©l-M*! *lf»£)^- 1^ o^l- 
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SIS 8^ : 2008-02-29 1020050041033 

[^tfl^J-s.] 20 

[iL^tfl-g-] 
[3^8" 20] 

^113%H1 $a<H*|, #7) -§-°Jj£r ^-71 l-e^^Ht-eMS* 0.001 ^ 

[^tfl^s.] 21 

21] 

^113*oHl 5a°l*1, #7) ^> <*<-£: SL^^fl, ojs.^ 0.05 

g/L ifl*l 10 g/L, Tfl^-M 10 mM/L vfl^l 100 mM/L, ^ ^«fl^ 0.01 mole/L vfl*l 

0.1 mole/L ♦ ^*Hr ^91 . 
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S^eis: 10-2005-0041033 

[XHSSItt] 2005.05.17 

9^3 §j] ELECTRODE, AND METHOD FOR PREPARING THE SAME 

[SSI] ^*I2IM gJJ|5^ 

1-2001-013456-3 

[CHEieiSH] 9-2001-100003-6 
[SttflHMfflfil 2002-070355-6 

MBf^ = U EJOIMbi 
S^HJIJ KLAUS WERNER LEI TNER 
[^] A Oil = 21^*11 82, A-8010 ZldlS, S^MdlO^ 

[^£°J SSi^l] Schoergelgasse 82, A-8010 Graz, AUSTRIA 

i^m AT 
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[&9] ?f = 2!! 2£ mi^!!6Fse 

S^SJI] JUERGEN OTTO BESENHARD 

&H\m.WlW\ 62, A-8010 HBf*, 2^^£|0^ 

[^££1 S^S^I] Zusertalgasse 62, A-8010 Graz, AUSTRIA 

[^31 AT 

[33] 3F0|-Bdl^Eief HEH 

[£S2| S^S^I] KA I -CHR I ST I AN MOELLER 

[^^1 93, A-8010 2^£|0h 

[3^21 S^SJIl Brockmanngasse 93, A-8010 Graz, Austria 

i^m at 

[£!S] 0^ &J Ei 

[£9°J 9^221] MARTIN WINTER 

[^^] ElOHHieilXIOh-^MEfMII 36, A-8072 ffll^EI*, XHCHU 

[^°J S^S^I] Maria-Theresia-Strasse 36, A-8072 Fern itz, GERMANY 

[^3] DE 
[i*9ft] 

[&31 OPIS 

[£S£| a^S^I] LEE.KI YOUNG 

[^ei^^Sis] 580101-1XXXXXX 

305-350 
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S3 SIS: 10-2005-0041033 

[^] CHS Dimm 236-2 KIT 514= OUUM 14§ 202 S 

[^3] KR 

[&g°J S^SJI] PARK,SE0NG YONG 

[^eiS^a^l 690315-1XXXXXX 

[?2S!t] 305-340 

CH2 £11 LG 9m 103s 

[^3] KR 

S^S^I] Han, Joong Hee 

[^^] PM£I8I^E1°]S£FS 5/1/6, A-8010 3^5, S^M£|0F 

S^23|] Dietrichsteinplatz 5/1/6, A-8010 Graz Austr ia 

[^3] AT 

S3 9 = 331] Bernhard Robert Gollas 

[^^] tfM^JWI 17/15, A-8010 D.E}*i, £^£|0|- 

[^£21 9=221] Sandgasse 17/15, A-8010 Graz, Austria 

[^3] AT 
[^£2 ^S] 
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fSSIS: 10-2005-0041033 

[e^g] US 

im&&m 60/571,842 

[*SSXH 2004.05.17 

PISSSS] 0 e 38,000 §1 

[3^iSS] 35 S OS! 

1 a 20,000 s 

[£A*S^S] 0 » 0 Si 

[fitfl] 58,000 a 
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^7|5l-^ ^-fr M-Bfi^^ ^ 7l^£-g-^ (substrate induced 

coagulation, SIC) 51^ ^ °]-§-*H £^^fl» ^^Itt 

^ SIC ^^-^ afl^s] 0 ! o££- ~v\)o) %^-^ ) i^7fl, 

H=fe °m<3} ^^%V ^ olo.^ ol^.«Ei ^1 °] 

7>^lrf. iE*)- SIC ^^«o v ^* *flS^£- S 

^1-2-7} ti^, 3.^ ^ nm ^ m EL7}77\x} *JI 

3. 3i^o) -g-ol^ji, ^J£7|- -f-^fl^ ^-^7l# ^iLJELS, 

£ 1 

SIC 3^, 51*1^, t2l 0 ^Ht^lS 
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^ 5J ojo) ^ 3. aj-^ {ELECTRODE, AND METHOD FOR PREPARING THE SAME} 

[oooi] 5. l-a- ^fi] ^^-^1 ^11 ^^IH1# M-H^vfl 

[0002] 2^ t^^l ^12 i4e}\E 

[0003] £ 3^ €- % v ^^ S.W*= ^# 0 1^^^I^ ^MI^MS. 

[0004] £ 4^ SIC iE^^^r ik^Q afl^^-i- M-^hS 

[0005] £ 5fe ^Hl 1 ^ y]^^l 1^] n)-5} 31^) A>o]^^ 

(cyclic voltammogram) (v =50 pVs ). 
[0006] £ 6£- ^Hl 1^ #^h§: ^sKr #*H1 tfl*H 0.1 C-rate 3. ^ 

[0007] £ 7^8: ^Hl 1^ #-=b8: i^r^ *i*Hl cflsH 10.0 C-rate 5. ^*}- 
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[0008] °l-g-^r°>] 

[0009] ^-^^r ^ *fl2: H o Vl ?Hl €rtb 3-2-5*1, Jit* ^Ml^>7fl^ 

[0010] [^2fl7l#] 

[0011] ^*\7]3%X\B\, SE-fe- <£S*l*l ^ ^71 ^7>^ ^7l5l-*V^o] tiV 

[0012] 5E^r «-C^s>^ £^-§; ^ 

Al7]7l ^ 5^11* i^>^, #7] %#^4 ^^7} WKI^ 
^€ M« 7>^l^. 

[0013] ^^^5. ^ £^^fl#^r ^*l?lxr *M4 

7111- ^1 -g-ufloll *fl^t!r ^, °m S^ofl 

[0014] 3L£^M-, ^2fl^ £i ^-^-5- ^l^TT #^8: o}-g-^}<*| 

^ £^7fl7l- ^7fl^>7fl ^U, 5L&K\ ?_V^ ^^o) xri 

^71 ^7>o] 7 fl^-ofl ^^-^} ^-t}. 
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N-^^^l-^^CNMP)^!^. ZLSiM-, ^-71 NMP^r #^^(b.p.)^l 

[0016] SEtb, ^Efl^ ^Hel^-fr Ol-g-t!" 3^ *fl2^£r 3^ 2: 

^f>\7\7\ ^#JL, ^5L7> ^-^m ^7l# iL^5}7) ^-g^l, ^ofl ^ 

[0017] £ #7l<4 ^ ^l^^r^^^l W £r ^^^r 

[0018] 7l^£^-^(SIC)(ol*> 'SIC') 51^* 

[0019] #7l ^-^^ iH^l a ) 3^-71 *fl, b) c) 

(polyelectrolyte)l- 

[0020] 5£*h SIC 3.^ u o v ^# °l-g-^H SIC °]-§-*H 

7l7fl^ £ £ <$o\) %-§-^, JE*]^#, SE^ SL^T-flS] i^^Rr 
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SSI 2 a: 10-2005-0041033 
[0021] £ itj- ^*>>fl 

[0022] «J*>aJ °.£ #7} S.^S)±r 7f^^^ D] uffr # 

7}^ Jf-^ M-^^flCf. s>^^ ^ofl i^-S]^ <£o] + 

-n^H*) ^>7l nfl^-ofl, gj=7fl ^ ^ 3^ 

5L#*fl» 5L^*Kr ^ #^§- ^]^>7] fl«JM*r ^-71 

[0023] ^^M-^r W092/00315, "Colloids Surfaces A: Phys i cochem . Eng. 

Aspects 143 (1998) 17", "Colloids Surfaces A: Phys i cochem . Eng. Aspects 168 

(2000) 23", ^ "Proceedings of The 12 th International Seminar on Double Layer 

Capacitors, Florida Educational Seminars Inc. (2002)"*IM 3^ £^ # 

S^Al^AS.^, 7}7]^ 4 INI 4 s 5U^r SIC 

[0024] 5Eth US5,916,485tt sHM ^-S.^i, <*tr £*0^] 5.^3 <*« SIC 

S^U^-i- °l-§-*H Ir^^r S-at^^l ; °.^o] ^^s] #SS§ 

4^1 *ll^Rr w o V ^°fl 7l7fl*>jl ^o.^, US5,705,219^ -SfS-Sfl 7) 

SIC 3.^ °l-§-*M ^iS.^ S^'M o]^S)S7l^r 

f-§: *fl2:*Hr «<HH1 7)zmZL 9X^. =L^, SIC °l-§-*M 

^^■7l7fl $H1 £^7fl» ^C_sL ^^A}^O.S>W| ^Stb *llTr 
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SS!&!S: 10-2005-0041033 
[0025] #^8- ^£i^^^ y o v ^^ *i^4 ^ 

[0026] ^^g- a) ^7}^, b) C) 5^*11, ^ d) ^71 ^^-71^ 

[0027] <#7] ^7]^ s-^^l ^M-, #^-§- 

h>^^ ( ^n}^-, SEflolefl^^ ^ IT0S ^-o^ 

[0028] #7] B]#E]iMoli= (lithium titanate), °1H(1 ithium 

colbaltate), ^ lithium manganate)^ °l-?-<H*l ^-d\]X\ ^^^^ 

1^ «>^*H, ^-7) f^)]*! E}e^, a^H, HL^ 

[0029] CfnV, >^7l 10 ?J o] H>^5]*M, 3§^og 

^ 10 nm 1 w2\ ^ hHJ-^ *M . 100 nm 200 nm^ 

3}o] 7]-^ ti>#^s}cf. ^^•° t J^°l 10 /zm» 2^Hr ^-f^lrr 3-*g3L3}- 
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[0030] ^7} S*!;^ 7}*]^ *§n9l 7 A°] *}#^*}^ , ^t^l 

^3*1 &-°4, ^1-^, ^ %^^dt(activated carbon)^ o]^^ ^l^i -id 

[0031] ^^^sflE^^ojH^ ^*\SL3, ^21 ^}-g-£l^ w}o]cl<2f^ 

^fl7> ^7l*fi^ K^«\] 4^1, ^ 7)7%2] &i£d\} # 

el^Hl-e^lH^ «-M ^7} JEfe iE^fl^ -g-^°l ^^g. ^ 

[0032] ^-71 i) ^-g-^ 311-71-, ii) ^ol^O.^. tfl^ #2} 

^ajES-^ojE ; iii) a]cfl^ ^-g-^ T^cfl^K g i v ) ^-01^0.5. tfl^ JL^7> 
3. o]s.^^ ^o])^ ^^tt 1^ 0)^-0) Jig-*} #^0] ^Joj w>^-3l^>cf. 
[0033] ^-4 ^13^3., ^7] i) ^-g-^ JH-g^j-jiL^ <y-5LT3-ZLf-g; 7>7] ^ 

€e)o>3^5flolB, £ <£-^JLS. A]HB5]^ 1# ol^-o] y A o] 

[0034] JEth #7l ii) °J=ol^-o.s tfl^^ te]°^Bf^o|E S ^ 0 >3.^o]-nlH. 5£ 
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5L^=lW ^ ^S.^- 3L#*rfe- #^^531^^0)^5. o!=lo1 

[0035] o]e^ ^Eflo} 5}-^^: ^§-tf '-g-^^Kflocculants)'^ *H , tflS^^l <*H 

S.^- SuperflocC American Cyanamid), Etadur in(Akzo) , Sedipur(BASF) , 
Magnaf loc(Al 1 id Colloids), Nalcolyte(Nalco) , Sanfloc (Sanyo) , SE^- Separan(Dow 
Chemical) 

[0036] J£tr, A <M iii) alcfl^l ^-g-^ ^cfl^>S^ o r 7 r (agar), ^(starch), ^ 

t=1 (pectin), ^ ^H^(dextran) <^<H^ 1# 
^-(polysaccharides), ^:?i^> -f-^r ^ ^Tll-eH (sugar polymer), #^^>>3€°> 
S.(pol yacry lam ides) , w l ^^Ir^ ^-(polyvinylpyrrol idones , 

polyvinylalcohols), 1^1 ^^(polyethylene glycols), l-BH^-i^-I- 
°ll ^(polyethylene glycol ether), <H] ^ #^Str] = ^ o] u] t}^ ^-7># 
(epichlorohydrin-imidazole adduct), ^ ^l^Hi-t polyvinyl imidazole 

[0037] SEtb, #7l iv) -g-o]£-o.5. tfl^i^[ Jl^-7>^ S&Kafi^Cpolyacrylic 

acid) ^ ^^^^^(polyvinylphosphoric acid)5. °]-¥-<H3l ^^^^ ^ 

B^r^-^l^ ^e}^ , ^^■^"ilWSiiS] ^Bl-^ (sodium salts of 
carboxymethylcel lulose) , ^Tl^^l (sodium salts of alginic acid), ^ 

^¥€-<+(mannuronic acid)sf #-r- iE F--l^(glucuronic acid)^ -g-^tMICa 
copolymer of and)S. ^l^^^l ^<*1M 1# Q ]^°d wV^-^^cf. 
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[0038] ^^o^eflES-^olEo]! ^-^5]^ ol^ z\=l°- 

<r $14-. 

[0039] £ l£ ^7}n(l0), ^el^^Hl-^lHCll), «-#^(12), 

^o1e(i 3)j ^ £^7fl#(i4)ol ^ #o.s Till ^-*flcfl 

(1)« 44\fi ^£^1^. 4^, £ 1^ ^Efl5L°V t^^fe 7 A 

«M#4 jz^fl^ §^ ^ 2:^*1 71-^^1- cf. 

[0040] 4^, ^71 £ IS]- ^ Till ^H<^ ^^H, A oM *#^#(12)^ 

10 nm tfl^l 10 ^ ^^1* 7>*1^ ^jo] tiJ-eJ-^] ^-jl , 10 nm 1 pm^ t^I* 7} 

a}^*}^, ioo nm tfl^l 200 nm^ 7}t.)~ %o] 7}^ u}^-^ 

*>4. 

[0041] £*h a o v 7 i £^7])^(14)^- 10 nm 5 ^ 7}*}^ 

JL, 0.5 w 2 ^m^l ^jo] wV^-^i^cf. 

[0042] #7l ^]7> 10 nm Dlnj-ol ^-fofl^ s.^ol 

444*1 ^H, 10 /mil- ^H^Rr ^ofl^r ^ -g-^-ir 44^1 

4 ^4. SEth 5^*11 #4 10 nm ^nlo] ^-fofl^ T^sH 

#7}*\ ^0} 5 im^r ^4*}tt ^^MItt &^o\] tfltb ^4^1 #4 
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^5Zf i^7fl7|- £^ €>}i4°l o)^2) ^Efl# 7^ ^5L ^Cf. S. 2 

^ #^7} 7fl (20)3 #^^^^^^01^(21), §1-^(23)4 £^(24)3 £ 

^"#(25), #Bl«3«|H*i!H>lH(26), ^ *^(27)4 JE*}7.fl (28)3 £^(29)°1 
^3 #^"3 ^12 ^*)H](2)» M-3-\S cf^£o]cf . 

^-71 £ 23 ^ *fl2 ^H13 ^^-ofl &oH, A oM §#^3 £. 

^-#(25, 29)£r 10 nm ifl*l 10 m ^ ^Ml* 7>^^ ^o] «>bJ-*i , io nm tfl*l 1 
*ffli3 t^I* 7}^1^ ^o] d uV^^-ji, 100 nm ifl*l 200 nm3 ^}Mr 7^^ % 
°1 ?R V 3^*}3-. ^ 0 >7l ^W3 ^^17> 10 nm *ln>o] ^-fofl^ #71*1 s.^ol 
10 ^3*Hr 3-M*r ^^H33 -§-^# M-eHH ^ 

3. 

£ ^3 S^M^, 5^)13 ^^3 ^ 

*1, ^3?14*13, BE^r <3-S-3l *]-§-<?! ^d^S A>-g-5l7Hl ^^>cf. 

51 3£r ^3 i^Kr e)# o)*> <g uf-El-^ 

AH^olcf. o^> *}xl(3)^r ^(31), <JHt(32), #7] -§-^-(31)3 

(32) A>oHl Hfl^l^ ^|s|iSflolE|(33), ^(31), <#^(32) 5? ^33Mfc](33)ofl # 

€*#3 -§-71(34)1- ^ -^S-JUL *H ^E)ol oirf. 

%}■ Elf- o]^> ^Ife, ^(31), <#^(32) ^ ^3J)eflolBl(33)» *}%]3- *\&H± 3 
-g- ^31 tfo.S ^-Efl^ -g-7l(34)oll ^€ ^ 5£3. ^ 
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«^°] <#7] A% °1*> ^ ^ °o^l *r &t}-. 

[0047] ^ *Qr*%2\ SIC ^^"8: 0 l-§-*M TflS] ^<Hl 

H*1*H^ 3^*Hr Hf^ £.3. ^ 5W. 

[0048] ^ ^lioll^ W092/0 19092 (1992. 10.29. HI 7l*flsH 5*^ SIC iS 

^ y o^°l ^ sm. <4«H, d >2fl°fl 3^ ^ll^tb SIC s^^^l *\ 

*\}-& €3 ^ 7lBj- W092/0 19092^1 71*1)^ tfl-g-ofl n^cf. 

[0049] SIC ^^ y o v ^^ #^^^H^eI-^lHS ^^eltb 7l*fl S.^ -g-°fl tflofl «-a> 

[0050] £ SIC S^^^r a) ^ll-§-nfl<2f #el<a^S#5l-olS* i^Rr ^ 

^S] -g-^^-S ^^"7)^51 ^3*Hr ^ b) #7] ^^^51^ #^-7l7fl 

« i) 5^*1), 5E^r oll-^ ii) *ll2-g-nfl, i i i ) Tfl^^^l, ^ 

iv) ^Sfl*!* ^>^J°S. ^^Rr ^7^1* i^tVcf. 

[0051] ^7} -g"^^ ^Sl ^ £r#<^ ^S] ^o)l^ #, HL^ l-ol^r^# 

°1-§-sH X^-g: ^(rinse)*}^ ^ ^cf. 

[0052] oj nfl, A>-g-5q^ ^^-71^, #3<l}*!Hl-eMH, ^ 2E*1*IN ^ 

[0053] Cf«>, ^7] ^ll-g-n]]^ *V^^^1 &°.^ ( ^Jo] w>^^ , 
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[0054] ^-7} ^ll^-Dflfif ^^^eflE^B^o]E^- i^-s>^ -g-ofl^ 

^-ofl uj-e} a^*] A>-g-%v ^ <&Sl^, 0.001 ^% ^ 

*1 10 i^>^ 53 °1 «>^^>Ji, 0.01 1 ^ 53 

O] C] ti>2J-2l75]-CK ^7] ^^^SjES^olE^ ^-£7]- 0.001 ^% ^-fofl 

[0055] ^-71 -g-^V<*H) ifj-s-]^ ^]2-g-^fl^| ^1*1 ^3*1 53 

<=>1 tif^^H, <£Ji*fK 21^r 7flS=. -2}- ^ ^-§-nfl<a £U, o]S.^ 

[0056] #7l -g-<*Hl A>-g-^ ^i-g-nfl5q- 53* ^V-S-^M-, 

Sl^r *1JL 53* *>-§-^- ^5- &H=K 
[0057] ^7} ^-^V^oll i^-S]^ £^fl, 5E^ o)s.o) ^-AVofl ^ 

°3l tfl*H 0.05 g/L ifl^l 10 g/LS, 2.^1= 53°1 w>lM*}H, 0.1 g/L 5 g/L 

sL 53*1 ^ «>^W. #71 £^7fl, o]^ ^l-o] ^. 

0.05 g/L ul^o] ^-fofl^ ^-^§>J1 ^1^*1 S^#* <£7l 10 g/L 

«- 2r2HsRr ^-M^r ^%=^ #7H1 M #7>7> ^cf. 
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[0058] <#7] ^-^ofl 7j]^^^]^ £E^r S.^.^ -§-^-§: ^7] 4) 

[0059] <#7] ^%^^r 3l^#^*fl^ 10 mM/L ifl*] 100 mM/L 9l 7 A 

o] 15 mM/L 50 mM/L <?1 ^o] ^e^^tf . 7\M^-^z\}2] ^ 

°] 10 mM/L o]n>o] ^-foll^ 5E£r -£^1]^ -§-^°l ^^.jl, SIC 

^*>€ *r , 100 mM/L«- 2^}^ ^-f ^lfe 7*7}*\ 

*i*>€ ^ 5U4. 

[0060] ^71 ^1<*H] S^fe J^aJ Ir^s}- 

(destabilization)l- ^7>£]fe ^^L^ , ^^.^1 ^ 4 0 ^>7fl #1!}^- ^ 

^JS. ol-o^^l ^Sjfe 1# ojAVo^ «.^. #> <g^. #) il 

l=sft°J hV^-^^ji, ;gA]-<g (nitrates), %^<g (sul fates) , 

<>MI3MH, Sfe ois-o^ - E w>^^ > KC1, NH4N0 3> CaCl 2 , K 2 S0 4> Sfe 

CHsCOzNa^ 3 u}^-zjS}£|-. 

[0061] ^-71 *H3s|fe °^°l^r^- -a-ol^ ZL^^H €^ -§-5L°fl 4^ 3 

^*>7ll *l«»£M 0 t Na+ 2} Cl- cl^-o] Sfl^Sl^ ^sfl^^r 
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[0062] J$7] ^^}<^H 3«fl^ U-^^r 0.01 mole/L 0.1 mole/L°J ^ 

°1 «>^^^, tfl^ 0.04 mole/L 0.06 mole/L9j ?M n) w>^^>4. 

o.Ol mole/L ^^1^ *«?>^^7> S£°h 7]% 

-fKE-§-^(substrate induced coagulat ion)°l o]s.<^^]^] o.l mole/L-I- 

[0063] £ 4^ SIC ^^ y o V ^* °l-§-^ ^ °J M-Bf^H 

^JEolt}-. £ 4d\]X] ^ £o) t ^7}4(40)W: 3^&] -g-*j(4lH ^1*> 

^ ^ S3^a|B*iSMH(42)7> JMHa^Cstep A), oji- # 

(43)5. rinsed ^(step B), c^l S^^fl, E^yfl^ ^*}-# 

°1 ^^(44)^1 ^^1^ l-e^^mi-eW^ JE^M^I 

«^^> o]^o]] fl^, S^Tfl, ^#(45)<>1 S.^) 

(step C), °1« tM #(46)5 rinse«H ^tWstep D). ^g- 

[0064] 4^>, £ 4^1^ e) -g-^ ^^0.5 3^-7)7})^ s^-g- 
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q^, «-A>, J£i, £ ^ ^ ^ o]el7H «j-^ol Aj-g-^ ^ olcf. 
[0065] ol^> f M. Tgx$<!\ W>#*|tr -g*H* 7]^^. 4^V, ^>7l^ ^Ajofl^ 

[0066] [^*H1] 
[0067] ^*H1 1 

[0068] 10mm x lOmm ^Bfltl^i rifj ZL^^§ ^-g-^i^-^ 

[0069] M-i^ a>o]^^ e}#Ej^viMH(Li 4 TiA2) M-iL^-fc| (NEI 

Corporation, USA)* A}-g-^_o , i^fl^^ "XE2" (Degussa, 

Germany) # 

[0070] SIC iSlH ^>-g-^ -§-oV) ( «-A>ofl ( *i z}- =ng o]*^ ^ ^ 

[0071] 

[0072] (Fluka, type A, Bloom 180)* 60 f^^l -g-*1M*H, 0.2 ^ 

^ofl o.lM^ ^sl-^s. ^.g. ofl.fi- ^7>*><^ -g-^sl P H# 8. 855. 

[0073] (i^^fl Z])^) 
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[0074] 4r£r°lH 100 ml^ f^^rl ^1 liB^M ^}°l:^(Aldrich) 0.66 g 

* ^, 1.00 ^1-^ "Printex XE2" (BET surface 965 nig" 1 )^ ^7> 

*}JL, turbo mixer (13,000 rpm)^. 10^- # ^f^M ^H^i=r. °J7H tfX| 
CH 3 C0 2 Na (p. a. grade, Merck, Germany) 0.41g* ^7f§><^ 4-o] :f , l5£-?> 3:-g-3|- 

[0075] (§1-^ 

[0076] ^^M" W ^>^£r ^1:^ tflAl^l 1.00 g£} 

Li 4 Ti 5 0i2 (NEI, USA)» Af-g-*! ^^^jt^ av 7 ] J^Tfl ^^^^ ^S^^r 
[0077] (SIC S^) 

[0078] SIC i^^-g: ol^-frH A oM ^^l^fl ^1 £ 4^ ^ ^ofl rtj- 
5f ^ £#7fl^ ^^*>^cf. 

[0079] Id*), ^3 -g-^H ^>7l ^^-7l7]]l- 2^-# ^1^°.^, ^ 3. 

[0080] ^i^-7l7l]^ i^ofl 4^.05. -^-aj-^ 2> 3 

[0081] ^7} ^^e)^ #^7}*m *l*leM<4 « G v^ o. s £^-<2JHl 2^ 

7j ^*l*r53-<^, ^iLJsL ^-aV^ <a*Hr IM^MI 2, 35] ^ 
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[0082] ^"71 %#^^o] =7^5] ^7}^m CfA] -g-<*6|) 2 

[0083] ^"71 ^S]^ 60 80 ^E-^H £^}<*| #^7l7fl $H # 

^ ^Hls ^£ *fls*>s^. 

[0084] ^"71 *fl^ ^ofl rfl^H ^"71 ^ iE^T-fl^ = 

^ 4^ 1.5 ma. ^ 0.75 /mi^A^, Mr^S] 2.67 g/m", S^^fl^ it^Sr 

1.46 g/m 2 °15W. 
[0085] -£]*H1 2 

[0086] SIC S^U-^-i: °l-g-^ #^7)7% $H1 ^ JE^fl^* AA 

[0087] ^>7l ^}^-o]| tfl^O^ ^^tb A o V 7l 3jL*flfe Z|Z|- 1 . 5/M , ^ 

1.5 m, A o v 7l £^^fl#^ 4^ 0.75/an, £ 0.75 janS-^ «^ 

5.33 g/m 2 , £^7fl^ 2.92 g/rn'o]^^. 

[0088] -£j*H1 3 

[0089] SIC istg-i- ^tt -§-^3 
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"Mowiol8-88" (H0ECHST)» 0.2 f^%sl i^*Rr JL^\ ^-g-°-»i 

A^, O.IM^ ^-g-^^r A oM -H^^F ^-§-°-^ pH-fr 8.855. S 

[0090] -#7| *flS^ tfl^M #^*b a o V 7 ] ^ Jf-*fl 

^ 0.5 /mi, ^ 0.4 //m^^l, 1.3 g/m', i^^fl^ 0 .7 

g/ m 2 °l£i=h 

[0091] -£j*Hl 4 

[0092] SIC ^tb ^-oflo^ ^et^^Sl-^lBS^, #^o> 3 ^o]-d1 = 

(ALDRICH) 0.2 i^Kr :n£-7> ^-§-^* *}-§-^-$! ^ , O.IM^ 

-§- 4^-§-ob^. o|-g-s>o} a o v 7 ] j7^> ^-g-oflo} pHl- 8.855. ^1^§>JL^ 

[0093] ^ £^^fl ^-*><*Hl^r ^l^H^^l^ < a-^ti.S.n}o]c cfl 

-§-°l-8:^ ^l^*^^^ Aerosol 0T (Cyanamid)* 0.2 f^%5. ^}-%-^}^. 
[0094] #7} H}3^Q ^i^-ofl tfl*><^ ^^tb ^"71 g SL^H^l ^5 *M 

tt 0.5 /am, ^ 0.4 pmS!-^, ^-8: 1.2 g/m 2 , S^7fl^ 0.8 

g/m 2 ol^cf. 

[0095] 4l A Hl 5 

[0096] SIC 3tb -B-^ tel°^Ete}°lB^ , f^^AHHit 
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3,SL^2] ilBfg (FLUKA) 0.2 ^%=%# i^Rr ZL&x} ^-§-<^ , 
Q.im T#Sr^ °l-§-*H #7l -H^*} *r-§-^ P H* 8.855. S^tb 

[0097] #7] *HS£ ^^fl tfl*>^ #7) ^ -711 

^ 0.5 pm, 0.3 /im5i^-^ , 1.2 g/rn\ H*!^ %^ 0.8 
g/m 2 °l&t}. 
[0098] ^*H1 6 

[0099] 0.5 g^l ^1-^ "Printex XE2" (BET surface 965 mY*)^ 0.5 g£\ Li 4 Ti 5 0i 2 

(NEI , USA)* ^ 7}fs}<x\ JE^fl ^ %#^5l ^ 3:*}:^ x\}^0>\51, 3.^tt& 2 
s\ o>4tb 53* *fl^}ZL^ -e A l 131- ^tr f^l #^M: ^l^V^^f. 

[0100] #71 ^ofl tfl*H #71 ^ £ ^iTfl^l ^#^1 J§ 

5 *Mlfe ^ 1.5 im<%<L^, «r#^ 2.67 g/m" , ^ S^fl^l # 

4.13 g/m 2 olsatf. 

[0101] Ul jH<^1 1 

[0102] el#BlEl-v1lolE( Li4Ti5 o l2 ) (NEI Corporation, USA) 91 S^^flt! 

Graphite(KS6, Lonza G + T) 6 ^ Wr^'?] ^3 Hi ^ <ffl 1^.2.21- °1:e. 

(PVdF, Aldrich) 3 -g-^fl^ NMP(Aldrich)^- ^^>JL, 24*1 # *H*1 
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5L^M, # ^e^# ^l^^cf. 

[0103] ^-71 *fl2€ ^5jeJ* 10mm x 10mm ^<>1^ iE|o]e|i i 

[0104] #7] ^B\7\ 3Ei^ ^-^71^1- 120 TC^l^i 2*1 # pre -dry*>al, 120 

[0105] ^-7] ^fl2:€ <W°1 ^^tl- A J-7l ^Mlfe 20 jun 

65.2 g/m 2 , ^ £€^^1 * 71.6 g/m o]# 

[0106] SIC °.£. aflS^ -y*Hl 1 ifl*l 6^ o^ti>^o] ^e^^^^v 

tiling 1^ ^ofl wjsfl j^ng^o] ^Sjfe ^-g- ^ 

aw-. 

[0107] >S-7l ^a1<^1 i ; ^ tiling lofl nfej- ^2:^ 3i^"§- 120 °C *L-g~SNH ^ 24 

-f^ £2*V ^ , 1M LiC10 4 » i^-*>^ <^«7>Jii4MS:i3<^7fc»i 

i-lM^ ^^-8- D fl (EC:DEC = 1:1)1- ^sfl^^^. «H zj-zj- ^^^(half cell)* 

[0108] ^7} ^|]2^ *I*H1 tfl«H, Adesys Electrochemicla Research Station 

Model 1612* ol-g-sH 1000 i-H*] 2000 mV vs. Li/Li+^1 ^$H*i 50 pVs" 1 ^ 
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S. 1-B}2.ZL^ (cyclic voltammograms, CVs)^r t^sIS^ , =>- ^^r* 

[0109] <#7] ^1^-^ ^$Kopen circuit potential) (OCP)^l^i a]^}^^. 

[Olio] £ 5<HMi ^-o], ^Ajoj) 132]- tiling) 2.^- 1550mV vs. 

Li/Li+ <HH sj-^^S 7>«^o] 3xj a ^ tto}jL ^0.14, ^ icfl 
ttr^ M a)h^ *\3. M-^iflji, ofl^^ (anodic) ^ 

(cathodic) ^3. SUM A>olcHl ^o] 7 > *H ^«fl^| °-+*Y kineticslr M-^xfl^ 

[oni] lofl rcfej- *fl^ ^d\] cfl^}o] °l-g-^r°} ^ 

^ ^3)^ *H#^* ^^o.^, A>ol^^ *]=-^ z]-z| 0.1, ^ 10.0 

C-rate^H ^r^r&i^, cf^- s^-gr CVs #^^1^ ^-^*>7)} ^rSS^r. 

[0ii2] Sl 6^: 0.1 C-rate S. ^&^r ^ mflS 0 ] ^ , £ 7^ 

10.0 C-rate A >°1#^ ^refl^ojcf . 

[0H3] £ 6 ^ £ 7°fl ^1 *r°lS^ ^r^HH f^^r "oMi^r Li 4 Ti 5 0i 2 

lithiation ^ delithiatioiH] «fl^-*l-T=f. 
[oiH] 5. J^o) 30 A>o]^- 7 >xl 130 mAh/g ^^l-g-^« 
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[0115] SIC ?f-V))2l JE^fl, 

5E^r °)#^ ^ olS-^-E^ JH3J= 

-fn 1 ^ 7>^]c}. SIC -S^"^^- 0 l-§-tb 2: 

7 ^% v ^JM" 3.^ ^1* ^nm H7H*1 ^ ^ 5L7l^l *Kh*}7fl 

£ S^o] -g-ol^j7 ( ^ i7 > ^7l» lL^t-*l ^JLJELiS., £bJ$ 

#3* A^. 
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l] 

a) £^7] 4, 
b) 

c) £3**11, ^ 

d) ^-71 ^l^l^Hl £ £3**ll« JMM^lfe #^°^^H1-^1B 
(polyelectrolyte) 

2] 

i) ^-g-^ ji^K 

ii) °<H£rilS. 

iii) Mltfl^ Titfl^.*}, g 

iv) -g-ol^-O.^. cfl^^ Jl^-T} 

£- °l-¥-°1*l 5-<M 1^ aL^^> #^<y 

[3^*8- 3] 

i) ^-71 ^-g-^ jl^-7>^ ^e}^, ^a^^ff 7>*lfe #el°}a<gi*IMH, 
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1- Stt #5-^ 5E*>*>^r t}§ tej^^Ht^lE^. °l-f-<>1*l ^ofl 

iii) Hltfl^ ^-g-^ Ticfl^Rr o>7>(agar), *!-§:( st arch) , ^jfl 
(pectin), ^ ^^H^-(dextran)^^. °1-^<H*1 5"°lH -id ^3^- 1^ 
(polysaccharides), <£?_1^ -34. ^ ^t^sH (sugar polymer), l-eM^H^}*] 
JE-(polyacrylamides) , -g-e} ^-(polyvinylpyrrolidones, 
polyvinylalcohols), ^^^^(polyethylene glycols), 

oflBfls (polyethylene glycol ether), °fl ^1 = °1 *1 : f-7># 

(epichlorohydrin-imidazole adduct), Hi #^til^o]o]c|-^-(polyvinyl imidazole 
s)S o]Jf-o^l ^oflAi 1# ol^-ojji, 

iv) ^7} ^r°}£:°.£. tfl^s} ji^-^ #e^V3.1i^Kpolyacryl ic acid) ^ 
^It^h]^ (polyvinyl phosphoric acid)5. 0} 3-o|^l ^o\}*] *}i»5^ #^7>^^- 
aIaj-o) ^^<g, 7]- s 4^1 ^1 1 €1-^^-^^ M-S#<£ (sodium salts of 
carboxymethylcellulose) , ^Ti^^l M-H-ir^ (sodium salts of alginic acid), ^ 
^^■^•^(mannuronic acid)2f # ^^--^^(glucuronic acid)^ ^ir^lMKa 
copolymer of and) 5. o]^o^^l 1^ 
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4] 

*U1MI 31°]*], A oM ^7}^\9] S.^} f2]°^EtS}olE^l o^fl 

S) ULtflS. til)<g5} ^Efl<?] 

^14^1 5a°H, ^"71 ##^f^r 10 nm 10 ^ 7>^1^. ( -$7] 

S^flf^ 10 nm ifl*] 5 pm^ 7}*l^r ^^1 ^ . 

1%^-% 6] 

s^^fl^ ifsfe 

[^^J- 7] 

^6%H1 ^-71 S^T-fl^) 10 nm ifl*l 10 (m^ ^1 

8] 

ITOS ol^^l -Sd^sj^- i# ^*Rr ^#*fl^ 

1%^*} 9] 
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[3^*8- io] 

A oM H^i^fe 7V€r-M, ^ ^(activated carbon)^ 

[^t 1 * HI 
12] 

13] 

##^4 S^Sj ^tH§^ 2^*Hr i*J-*>^ ^12:^. 

14] 

[^T 1 * 15] 
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[3^8- 16] 

*fll3%Ml 9X°]*\, #7l JE^fi^ ^1-^, ^ %^^(activated carbon) 
17] 

*fll3%^l SIC S^^^r 

b) ^"71 a^^S]^ &^7}*m i) 51*1 *}], SE^r o]s.^ 

ii) iii) ^ iv) SL^}^ -gr^^L ^^§>^ # 
A . 

[^t 1 * 18] 

i) ^-g-^ JLS-74, 

ii) °<M£ri5-S. tfl^i^ t-el^H-t-BMH, 

iii) tfltfl^i 7^-g-*}, ^ 

iv) -£-°l-&o_5L tfl*}^ J1^7f 

S ol =-^^1 ^o{|^ ^^Sl^ 1^ j7«^ °.^ol ^«V^. 
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[^^J- 19] 

ii) -#7] <$°}-&SL3, cfl^^ ^^E-g-eMEi. o>a^o>nl c gc- ^ 
f- SE^ #2.^- ZLf-^ JL^Kr tsl°^Bf^lBS °l-f-<H2! ^-ofl 

iii) ^"71 tilcfl^ ^-g-^ ^tfl^l-^ 'o r 7r(agar) f ^(starch), ^ 
(pectin), ^ ^H?Kdextran)-°5. <>]^-<H^l 1^ tJ-^-ff- 
(polysaccharides), %k?l<} <^-f-s)i*| (sugar polymer), #3 o>a.€ 
^.(polyacryl amides) , s-s} 13 ! ^^-l-sl^-(polyvinylpyrrol idones, 
polyvinylalcohols), 1-2} ll ^#^-I-(polyethylene glycols), 

ofl 3] h (polyethylene glycol ether), *\ W-^S-^)^-^ 0 ) c l A^k -¥-7># 

(epichlorohydrin-imidazole adduct), % #2) o]p]cf^-( polyvinyl imidazole 

iv) ^71 ^-ol^-o.^. cfl^s) Jl^rfe l-e|^>5L^^(polyacrylic acid) ^ 
^i-e^l^ (polyvinyl phosphoric acid)S 5<*IH #e)^>^ 
a]^o) ^^cg, ?}^aM*£*£%3,3_^2) M-H#^ (sodium salts of 
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carboxymethylcel lulose) , sl^^^I M-H^-^ (sodium salts of alginic acid), ^ 
^^f^^f (mannuronic acid)^ #^^4^-tKglucuronic acid)^ ^^^^(a 
copolymer of and)S ol^^^l -ti^fe 1# °l A 0 v 

20] 

[^T 1 * 21] 

^117*oHl &<H*1, a o t- 7 ] £.A>e>n o. i^^fl, ojs-^ o.05 

g/L ifl*l 10 g/L, Tfl^^Ml 10 mM/L 100 mM/L, ^ ^*fl^ 0.01 mole/L 

0.1 mole/L * i^Kr $91 . 
[^^8- 22] 

^13%H1 5^1, #7] ^^^sflAlE^, ^IL^l-g- ^91 
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2] 
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4] 
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